Abstract. Rapid urbanization brings a quick growth of urban environmental pressure. Food consumption is taken as one of the most resource demanding and polluting daily activities in urban life, and is also the important part of urban environmental impact. We calculated the environmental impact of urban food consumption of a Chinese city named Dalian in 2012, including human ingestion and human excretion. The results show the degree of contributions made by all stages of food consumption to impact categories, and that food production and home cooking are the main contributors of environmental impact of Dalian in 2012. Decision-makers can optimize the corresponding stages of urban food consumption for different environmental problems, and the results can provide technical support for urban environmental impact assessment.
Introduction
With rapid urbanization, urban residents are playing increasingly important roles in environmental impacts. Food is the most important consumable of daily household life, which has brought a pressure to environment. The greenhouse gases caused by food production, distribution and consumption in England account for 20% of the total environmental impact. The energy consumption related to food in Sweden and America account for 12% and 10% of household energy consumption, respectively [1, 2] . As a big agricultural country, the food consumption of China has a great impact on global environment and economy. Life cycle assessment (LCA) has been developed to assess the environmental impacts throughout a product's life cycle [3] , and it can identify the degree of contribution to the environment made by each stage of food consumption, like food production, home cooking and human excretion. We calculated the environmental impact of urban food consumption of a Chinese city named Dalian in 2012, including human ingestion and human excretion. We quantified the environmental impact of each stage and provide a technical support for environmental impact assessment on urban territory.
When use a life cycle perspective, food consumption is taken as one of the most resource demanding and polluting daily activities [4] . Several international studies have identified urban food consumption as one of the main contributors to the environmental impacts. [5] Roy et al. used a network of information sharing and exchange of experience which had expedited the LCA development process. [6] Muñoz et al. developed a simple model to evaluate environmental impact of food product including consumption of energy and materials related to toilet use. [7] We adapted this method to evaluate urban food consumption, which could provide a basis for environmental impact assessment on urban territory.
Methodology
According to internationally recognized ISO 14000 environmental management standards, the four steps of LCA include scope and target determination, inventory analysis, impact assessment and result interpretation. [8] The 2016 International Conference on Advances in Energy, Environment and Chemical Science (AEECS 2016) A functional unit is a "quantified performance of a product system for use as a reference unit". [9] In urban food consumption system, per capita or per year level can be the functional unit of the study. We adapted per annual food production of the studied city as the functional unit.
Boundary selection determines the studied units. The units included in this study are food production, transport, home cooking, ingestion, human excretion and waste treatment. These units form the life cycle of food. The system boundary is showed in Fig. 1 . Fig. 1 The system boundary of the study Data collection and processing are required in inventory analysis. The food yield of Dalian in 2012 is showed in table 1. Due to the lack of data for modeling in China, there are two approaches can be adopted: similar process could be substitute for some kinds of foods; use individual data take place of species data. For example, in the LCA of meat, the data of pork can replace the data of meat. The product system modeling software GaBi was utilized to model the food consumption. GaBi contains many specialized databases used for life cycle assessment, which saves a lot of computing time. The method chosen to assess the impacts is ReCiPe. The impact categories of the study are characterized at the midpoint level from the hierarchist perspective.
Due to the correlation of human excretion and waste treatment, they are merged into one section.
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Results interpretation and discussion
We transformed the inventory data into 12 impact categories. The 12 impact categories are showed in table 2. Environmental impact of 12 impact categories of Dalian's food consumption in 2012 is showed in Fig. 2 . The impact categories CC, FET, IR, ME, OD, PMF, POF and TA are dominated by food production, while FE, HT, MET and TET are dominated by home cooking. Human excretion & waste (AEECS 2016) treatment also makes a contribution to FET, FE, HT, MET and TET. Transport and ingestion have little impact on 12 impact categories, compared with other stages. From the results, we can see the main contributors of kinds of environmental problems. For example, for freshwater ecotoxicity problem, food production makes the most contribution to freshwater ecotoxicity, and accounts for 61.45%. Home cooking and human excretion & waste treatment account for 31.50% and 7.04%, respectively. If decision-makers want to decrease the impact of freshwater ecotoxicity, the effort to improve food production and home cooking must be made. For example, government can encourage farmers to reduce the use of pesticide when planting food or encourage residents to reduce food waste when cooking.
Conclusion
Rapid urbanization brings a quick growth of urban environmental pressure. As the most important consumable of daily household life, food consumption makes a contribution to urban environmental impact. LCA can perform a comprehensive assessment of the product or service, and quantify the impact of each stage to provide accurate technical support. We evaluated the environmental impact of Dalian's food consumption in 2012, including human ingestion and human excretion. The results show that food production (especially aquatic production) and home cooking are the main contributors of environmental impact. Decision-makers can optimize the corresponding stages for different environmental problems. The study could provide a basis for environmental impact assessment on urban territory in China. Due to the complexity of food category, environmental impact assessment of all kinds of food has more challenges.
